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AMENDMENTS TO THE CLAIMS 




This listing of claims will replace all prior versions and listings of claims in the 



application. 



Listing of Claims: 



(cun-ently amended) A bipolar plate for an electrochemical cell. 



comprising: 

a first layer having a first plurality of thi ough-hole channels oriented in a first 
direction; 

a second layer having a second plurality of through-hole channels oriented in a | 
second different direction; | 

a third layei' disposed between and bonded to tlie first arid second layers, the third | 
layer having a first set of through-hole header channels in fluid communication with the 
first plurality of chamiels, and a second set of through-hole header channels in fluid i 
communication with the second plurality of channels; 

a first inlet port and a first outlet port in fluid communication with the first set of 
header channels; j 

a second inlet port and a second outlet port in fluid communication with the j 
second set of header channels; ; 

wherein the first layer and third layer are metal lurgically bonded together to define i. 
a first bond line that encompasses the first plurality of chan nels, the first inlet port and the 
first outlet port; j 

wherein the first bond line is defined by a first metallic seal disposed between the 
first layer and the third laye r, the first metalhc seal aad comprising material fi-om the first 
layer and the tliird layer, the first m e tallic seal configured to dofino a first bond line 
haying a first portion that extends partially around the perimeter of that eno o mpasaeQ the 
first phu-ahty of channels, a second portion that extends partially aroimd the perimeter of 
the first inlet port and a third portion that extends partially around the perimeter of the 
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first outlet port , the first portion of the first bond line being inte^al with the second and 
third portions of the first bond line: 

wherein the second layer and tliird layer are metallurgically bonded together to 
define a second bond line that enconrpasses the second plurality of channels, the second 
inlet port and the second outlet port: 

wharein the second bond line is defined by a second metallic seal disposed 
between the second layer and the third laye r, the second metallic seal aa4 comprismg 
material for the second lay^ and the tliird layer, the second meta l li c se al oonfigiu-od to 
d e fine a second bond lin e having a first poition that extends partially around the 
petimeter of that encompaGses the second plurality of chaimels , a second portion that 
extends partially aroimd the perimeter of the second inlet port and a third portion that 
extends partially around the perimeter of the second outlet port , the first portion of the 
second bond line being integral with the second and third portions of the second bond 
line : 

wherein each of ttie first, second and third layera have distinguishable thiough- 
hole channels with respect to each other; 

wherein the first metallic seal and the second metallic seal are disposed and 
configiured to prevent fluid communication between the first plurality of channels and the 
second plurality of channels. 

2. (original) The bipolar plate of Claim 1, wherein: 

the first direction is oriented about 90 degrees to the second direction. 

3. (original) The bipolar plate of Claim 1, wherein: 

the first inlet port and the first outlet port are diagonally disposed with respect to a 
fluid flow therebetween; and 

the second inlet port and the second outlet port are diagonally disposed with 
respect to a fluid flow therebetween. 
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4. (original) The bipolar plate of Claim 1 , wherein: 
the first layer has a first thickness; 

each of the first plurality of channels has a first width; 

tlie first width is equal to or greater than about the first thickness and equal to or 
Less than abovit three times the first thickness; 

the second layer has a second thiclcness; 

each of the second plurality of channels has a second width; and 
the second width is equal to or greater than about the second thickness and equal 
to or less than about three times the second thickness. 

5. (original) The bipolar plate of Claim 1, wherein: 
the first layer has a first thickness; 

each of the first plurality of channels has a first width; 

the first width is equal to or gi eater than about 1.5 times the first thickness; 

the second layer has a second thickness; 

each of the second plurality of channels has a second width; and 

the second width is equal to or greater than about 1.5 times the second thickness. 

6. (original) The bipolar plate of Claim 4, wherein: 
the first widtli is greater than the second width. 

1. (original) The bipolar plate of Claim 5, wherein: 
the first width is greater than the second width. 

8. (previously presented) The bipolar plate of Claim 1 , wherein: 

the first set of header channels comprises a first through-hole channel extending 

fi-om the first inlet port, and a second through-hole channel extending from the first outlet 

port; and 
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the second set of header channels comprises a tliird tlirough-hole channel 
extending from the second inlet port, and a fourth throngh-hole chamiel extending from 
the second outlet port. 

9. (previously presented) The bipolar plate of Claim 8, wherein: 

the first, second, third, and fourth, througji-hole channels are isolated from each 

other. 

10. (original) The bipolar plate of Claim 1, wherein: 

the third layer is diffusion bonded to the first and second layers. 

1 1 . (original) The bipolar plate of Claim 1 , wherein: 

at least one of the first set of header channels and the second set of h eader 
channels of the thh'd layer comprises a plurality of header channels. 

12. (original) The bipolar plate of Claim I , wherein: 

the first, second, and third, layers are made from titardura, zirconiirai, stainless 
steel, or any combination comprising at least one of the foregoing materials. 

13. (currently amended) An electrochemical cell comprising: 
a first cell separator plate and a second cell separator plate; and 

a plurality of merabi-ane-electrode-assemblies (MEAs) alternatively aixanged with 
a plurality of flow field members between the first cell separator plate and the second cell 
separator plate; 

wherein at least one of the plurality of flow field members comprises a bipolar 
plate, the bipolai* plate comprising: 

a fu:st layer having a first plurality of through-hole channels oriented in a first 
direction; 



Page 5 of 18 

PAGE 7/20 " RCVO AT 1/29/2007 3:43:41 PM [Eastern Standard TInrwJ • 8VR:U8PTO-EFXRF-3/20 • DN18:2738300 • C8ID:860286011S • DURATION (mm^s): 16-56 



B1/Z9/B7 15:49:58 



B6a286B115-> 



Cantor Col burn LLP Page BBB 



Applii. No. 1 0.'7 11,685 

Dockci Nd. PES-D-03-025/PES-0220 

a second layer having a second plxirality of through-hole channels oriented in a 
second different direction; 

a third layer disposed between and bonded to the first and second layers, the third 
layer having a first set of through-hole header channels in fluid communication witli the 
first plurality of channels, and a second set of through-hole header channels in fluid 
communication with the second plurality of channels; 

a first inlet port and a first outlet port in fluid communication with the fust set of 
header channels; 

a second inlet port and a second outlet port in fluid conomunication with the 
second set of header channels; 

wherein the first layer and third laver are metallurgicallv bonded together to define 
a first bond line that encompasses the first pluraUtv of channels, the first iiilet port and the 
first outlet port: 

wherein die first bond line is defined by a first metallic seal disposed between the 
first layer and the third lave r, the first metallic seal aftd comprising material firom the first 
layer and the third layer, the first metaUic Gsal configured to define a first bond line 
having a first portion that extends partially around the perimeter of that onoompass e a the 
first plurality of channels, a second portion that extends partially around the p ftrimeter of 
the first inlet port and a third portion that extends partially around tlie perimeter of the 
first outlet por t> the first portion of the first bond line being inteeral with the second and 
third portions of the first bond hne: 

wherein the second laver and third laver are metallurgicallv bonded together to 
define a second bond line that encompasses the second plurality of channels, the second 
inlet port and the second outlet port: 

wherein the second bond lin ^ is HRfinRri hy a second metallic seal disposed 
between the second layer and the third lave r, the second metallic seal and comprising 
material for the second layer and the third layer, the second mctoMic ooal configurod to 
dofino a second bond line having a first portion that extends partially around the 
perimeter of that onoompasoeg the second plurality of channels, a second portion that 
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extends partiallv around the perimetei' of the second inlet port and a third portion tliat 
extends partially around the perimeter of the second outlet poit . the first portion of the 
second b nnd line being integral with ttie second and third portions of tlie second bond 
line : 

wherein each of the first, second and third layers have distinguishable through- 
hole channels with respect to each other; 

wherein the fust metallic seal and the second metalhc seal are disposed and 
configured to prevent fluid communication between the first plurahty of channels and the 
second plurahty of channels. 

14. (original) The bipolar plate of the electrochemical cell of Claim 13, 
wherein: 

the first layer has a first thiclcness; 

each of the first plxn-ality of channels has a first width; 

the first width is equal to or greater than about the first thiclcness and equal to or 
less than about .fliree times the first thickness; 

the second layer has a second tliickness; 

each of the second plurality of channels has a second width; and 
the second width is equal to or greater than about the second thickness and equal 
to or less than about three times the second tliickness. 

15. (original) The bipolar plate of the electrochemical cell of Claim 14, 
wherem: 

the first width is greater than the second width. 

16. (original) The electrochemical cell of Claim 15, wherein: 

each MEA comprises an oxygen electrode and a hydrogen electrode; and 
the first layer of the bipolar plate is proximate the oxygen electrode. 
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17. (original) The bipolar plate of the electrochemical cell of Claim 15, 
wheieui: 

the third layer is difiusion bonded to the first and second layers. 

1 8. (original) The electrochemical cell of Claim 13, wherein the first plurality 
of through channels define a first active area, and fiuther comprising: 

a fluid flow seal about the first active area; and 

a fluid flow seal about each of the inlet and outlet ports at the first layer. 

1 9. (original) The electrochemical cell of Claim 1 8, wherein the second 
plurality of through channels define a second active area, and fiuther comprising: 

a fluid flow seal about the second active area; and 

a fluid flow seal about each of the inlet and outlet ports at the second layer. 

20. (currenfly amended) An electrochemical cell comprising: 
a first cell separator plate and a second cell separator plate; and 

a plurality of membrane-electrode-assemblies (MEAs) alternatively arranged with 
a plurality of flow field members between the first cell separator plate and the second cell 
separator plate; 

wherein at least one of the phurahty of flow field members comprises a bipolar 
plate, the bipolar plate comprising: 

first, second, and tliird, layers bonded together to form a laminated arrangement, 
the first layer having a first set of through-hole channels, the second layer having a second 
set of through-hole channels, and the third layer having a third and a fourth set of 
through-hole chaimels, the third layer being disposed between the first and second layers; 

the laminated arrangement having first and second Inlet ports, and first and second 
outlet ports; 
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wherein tlie fii'St layer and th ird layer are metallur^callv bo nded together to define 
a first bond line that encompasses the first set of channels, the fir st inlet port and the first 
outlet port: 

wherein the fii st bond line of t he laminated arrangement is defined by oomprioing 
a first metallic seal disposed between the first layer and the third layer, the first metallic 
seal comprising material from the first layer and the third layer, the first motaltic seal 
configurod to define a first bond hne having a first portion that extends partially aronnd 
the perimeter of t lnit encompasses the first set of through -hole chamiels, a second portion 
that extends paitiallv around the perimeter of the first inlet port and a third portion that 
extends partially aroimd the perimeter of the fii st outlet port, the first portion of tiie first 
bond line being integral with the second and third portions of the fi rst bond line; 

wherein the second layer and third layer are metallurgicall v bonded together to 
define a second bond line that encompasses the second s et of chaimels, the second inlet 
port and the second outlet port; 

wherein the second bond line of t he laminated arrangement is defined by 
comprising a second metallic seal disposed between the second layer and the third layer, 
the second metallic seal comprising material for the second layer and the third layer, the 
second metallic seal oonfigured to define a second bond line having a fnst portion that 
extends partiallv around tlie perimeter of tliat onDompQogeG the second set of through-hole 
channels, a second portion that extends partiallv around the peiimeter of the second inlet 
port and a third portion that extends partiallv around the perimeter of the second outlet 
por t, the first portion of the second bond line being mtegral with tlie second and third 
portions of the second bond line ; 

wherein the first inlet port, the first set of through-hole channels, the thnd set of 
tlirough-hole channels, and tlie first outlet port, define a first fluid flow path; 

wherein the second inlet port, the second set of through-hole channels, the fourth 
set of through-hole channels, and the second outlet port, defme a second fluid flow path; 

wherein each of the first, second and third layers have distinguishable tlirough- 
hole channels with respect to each other; 
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wherein the first metallic seal and the second metallic seal of the laminated 
aiTangement are disposed and configured to prevent fluid communication between the 
first fluid flow path and tlie second fluid flow path, 

2 1 . (original) The bipolar plate of the electrochemical cell of Claim 20, 
wherein: 

the third layer is difiEusion bonded to the first and second layers. 

22. (original) The bipolar plate of the electrochemical cell of Claim 21, 
wherein: 

the first, second, and third, layers are made fi-om titanium, zirconium, stainless 
steel, or any combination comprising at least one of the foregoing materials. 

23. (previously presented) The bipolar plate of Claim 1 , wherein 

the first set of header channels comprises a first pah" of header channels, each of 
the first pair extending over an opposing end of the first plurahty of channels; and 

tlie second set of header channels comprises a second pair of header channels, 
each of tlie second pair extending over an opposing end of the second plurafity of 
channels. 

24-25. (canceled) 
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